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PURPOSE: A method and an 
apparatus for changing a user 
preference color temperature in 
a video display system are 
provided to change an image to 
be displayed on the video 
display system into an image 
having a color temperature a 
user wants. 
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CONSTITUTION: An apparatus 
for changing a user preference 
color temperature includes an 
input color temperature 
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7\B Al&SE 



estimation unitOOO), an output 
color temperature calculator 



(1 1 0), and a color temperature 
converter(120). The input color 
temperature estimation unit 



estimates the color temperature 
of an input image. The output 
color temperature calculator 



receives the estimated input 
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color temperature and a user preference color temperature, and obtains an output 
color temperature varying based on the user preference color temperature according 
to a difference between the input color temperature and a predetermined reference 
color temperature. The color temperature converter obtains a color temperature 
conversion coefficient using the input color temperature and the output color 
temperature, and changes the input image into an output image converted by the 
color temperature conversion coefficient. 
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if display of image is failed, press (F5) 
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^-fr fl-tt iA | a>-8-*> a-i jr ^ft ^ ^ ^l* 7flAi^-i4. <y ^ A>-g-*> ^jr ^^£7> 

■¥■• 4*3 € ^ A>-g-^> aij: ^^sVji, <y 3 ^.Esq- n)ei A^-g 7l^ #21 *W a> 
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E l£r *^ofl S)*V dj-frH ^€-^131 ^aH^ 7flef3U<?! *^io)T^. 

514^-g- l^ofl ^-frS. «>^«- ^ ^Al<4]# ^^S>7l 7fl^S.olcl-. 

£. 6£r "4^- "S^Efl^ Cf€- 4^1 0«* fl* 7fl\| .£°1 1}. 

5. 7-£- 5. 6<^1 cflt!- acq- Aj-^ £^014. 

£8^^ trj-€- 4?£-3E «3«r^Efl2} h}^^ 3E 4* ^Hl* ^sfe 5L*?\JL3. z>}\-)-2) A}-g-x} AiJ: ^f£S. 

5L -g- ^ ^-&2.3 D)£f 5fe ^^EflSl <£ cf= JiolJT. 

£. I2¥r 5. ^-SrS ^Hflofl 2j-g-Sjir ^{-gri# 7 fl\|-§- Bo] ;& Si^. 

2. 13£r ¥r 71^ ^-frE* 71^0.5. ^4 fHTll ^ lit)- ^-Tfl «fl-Al?lfe ^^E. £ t}^ 

AjA)^|# iLoli Sicf. 

£ 14^ 5. 13S) ^51 «EfH aj-g-S}^ 4d<8.2.3. *HM*lfe 7fl^-§: jaol;a ojcf. 

£ 16£t £- ^^fl nJ-«. "fl^'S^Sl -q-frJESl ^tS. ^-g-S. ^^o) o] ifLc^ £ s. ^ 
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#211^1 >M"8-*r ^SrS. ^ft-S- TVM- S-^e^fe ^W(Hue)«W, RGB (Red, Green, Blue)2l <#-fr 7}#X\Q 

^ 5*fe t^I*^ Si^. ^r-g-*r£r °J2i°i <^(#°1H cfl«fl ^H-g- S^^O-S.m| av^v 713:0,1 

^tt ^-g:51# S^.^ 5*$^. ^>4, cf^t!" ^•a^S] #^l-§- ^^Hl cflSfl nnflzmfl °>cf ^-8-^7> ^ 

^ <^2l 2:^^(^^r£)* ^ = H*H<H^1 ±3. ^SHr ^^o] <go] <$^Z\JL Hz}. °1 3 $ <^^£l ^£-51 ^ 
tfH* °l-8-*H <3^-§: ^V-8-7>7V Als*l-fe #3 ^Jl-sL SWRr *1£51 fcft 

^1-8:51 £3^1 ^^1-21 4| #£*1 ^V-g-^Hl 21*11 ole| S^o} ^i££ ^S-s>7ll 

Sl^ Cl-#3!f ^l^ol ^ oj^ 

^, ^^-21 ^-g-£7f A>^>7V *i3L*Rr ^.cf c-1 ^ c-1 ^ ^^£<?1 

tfl, *-fr 31-1-21 ^-frS. a^r Tll-i-21 fe^r ^"fe- <8#S<>1 2.^ *VM"^ ^^r5L# ?fe <^^S. 

ASM) «JJ3 oj^-i.ol s^-i-g- ojoiaieiTfl ^ - ojcj-. 

tt*Ol Ol^JI^ 7l#^ 21-^1^, ^^-31 ^^£1- ^S^H. ^^£21- 71$ Tifil *>ofl Hj-Bl- 

^V-8-7> -fla 7l§^5. *A£;5L ^-elsV^ ^-g-^ #sfl, a^je-I- -g-^ofl 

*i ^^-i-^-21 ^(^-frs. *>oi)* ^isv^Ai A>-g-7>7> ^*Rr ^^£5.21 7}>g-n 7V«a^el^- #^ <g 

^■t °4-8- ^ 51^, <^^- iAi ^HIa-i^ ^ |^ ^^j. ^ ^i^fecfl 

»lsi, ci-^ S-°l ^^^-ci-. 

£ a. ^6\] S1*V A)j^. £ ^^J-^Sl 7fl2M<y l-S)5LS.Ai, ^^«.( 100 ) ^ Ajj^.^ 31^(110) 

^ (120) -I- 

£ i# ^-2:5>^, <y^ ^^«. (100) i= xvq. £ q El -.o} ^ aA) ^io)]a-i ^ai^ <a^s>ii, ^ 

ojti]-^ ^^-ofl^l ^21 S.^.^: RGB CIE{Commission Internationale de l'Eclairage) XYZ21- ^ #71-^- 
^1^- &^t}. °-3- K^n^, ^ ^©l #^1 £<S2] ^ HVA1.£ S(1)21- #S111- 2:>M-SKr 2l 

i^E^ E(l), ^ ?>"llel- ^-21 ^a^ ^-^-SA^j rk(1) o) a}-^- ^21 S^^cl-. *r*W S^^-ii 

#S)121 ^S}- ^T^lgiol ^^o, ^^alol Ajj^o,! n^l^ ^0^. 

^3H1 1 

X t = EEO.)S(l)r k a)A)i, k= l~3(X,Y,ZorR,G,B) 



^^21 ^-£.51^ S^S) ^ a i^Ajj^. slol^cl-. TVM- JE-M E-i 2f ^ iAl ^o|A^ <^^-ifl 2:^ 

^ CRT LCD ^-21 t^Al-l-H ^^oll ^^-a- Dl^l^ ^SL SL±°W. S. ^^ofl^l ^3. A> 

-g-Slfe 2^1- SI <^lS.Ai, «41^(^-&£ 2800K), ^^-i-(4300K), <^el *fl-2l ^"^^-(sqoOK, 5500K. 6500K, 75 
00K)2l ZL£flH# M-El-H!!^. ^-frSl- M-El-vfl^ cj^lfe ^tfl^£ [K]» A^Sj-q., ol# ^so. RGB a - C IE XYZ ^ 
^-?.H1A1 7l#7l-^-SVcl-. 
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<a-S-oflAl aj|2] S.^.Sr NTSC &¥r HDTV ^ 5^8r ^fl-ttf^Al q-f-tfls. cf ^^^i^. =>■ °l-n-& CRT Sir: LCD 
^-^ ^(^Br ^El, phosphor)ol Sfofl 7l#^ fl-o^g- i4h^ ^.§1-71 nfl.g-°li}. c^q CIE 1931 S.tt 19 

64 S.&Q^z} (standard observer) 7\ ^} *}&^2\ a)z]- s-^jq- cfs 7 l nfl-g-°)l, TV>4 ^-?flH S.qiH» % ^ a} 



<g^H|Al ^^(aj}^) si^^-cf. tfl£*}<?l ^ISfe nl^-ms} 4685071, 5495428, 

International Journal on Computer Vision [volume 4 number 1 pp7~38. 1990V4], & # i fi < ?Hl ^«fl -5f 
ifl #-?J.¥i31 1998-53119 U 1999-50596 1^1 Si^. oil- €-fH-°r <3^°)1^ ^<a£)-o|E 

-n-*r ol^-S>o^ <g^<q ^xgAjj-g- ^#SV^ w 0 >^ q£ 3^aJ) <£tt CIE XYZ S. 

¥r 2^21 i^S^ ^ •§-.£-.£. i^Sjol $J.q. 



* ^£-51 ^-¥-(100)tt 1^1:^ ^21^1 *rM-* «l-g-*>^ ^tf-^r $L°.*\. 

«V^-z]s>7flfe Sfifl 1998-53119 JE*r ♦^.Jl 1999 - 50596<>)1 7l*H^ ^ajj ^WS^l #2: 

cfAi, s. i« t^s}^, #sj ^l-a-¥-(H0)H ^ A r -8-7 r Ajj: aj^^-i- -a^si-ji, °m q^ 

nlel 7)§ ^ s>of| id,^ ^>^> ^ LJt ^-g-£» 7)^5. ^er^lfe #3 ^-g-£# <gfeq-. #3 ^ 

^£ 7)1^(110)0)1 tflSfl^fe ojJfofl Aj-^j ^Joltq.. 

^-8:5. •£ €"4(120)^ AJJ-frSL ^^Y(100)S °J 3 € 5. °j 3 s>i, *>^.o.S ^«-<Hl 

^.Jlv* sl-eMlEll-gr #3 Ajj^ (no)S-¥-El <a^«l-^ cl -. Aj)^ £ ^^(120)^ sH^lel-Ir-tr °l-g-^ °J 

3 <3^Mr ^£-^7} ^^S>JI, n ^ o|^o. s £ a1 #*l(nj51A])iiL ^*«rcl-. 

&® cf-gr^l- ^-o.^, El-Tjl Aij^s.^ a_ -g- ^-ig o)) ^S:S.S. 

■q-BrS. ^«r* ^^flAi, RGB AlJil- ajj^^o] XYZS i^Sflo> g}^, o]s 3f^l-ol ^^>c)-. 

1) 3^^^ gi-s.^. ol-g.s><^ oj^ ^Aj-o^ RGB Al.3i(RGBi)» CIE XYZ ^?>.o^ ^^•^•c r : 

- 3€^ : Red(Xr,Yr,Zr), Green (Xg.Yg.Zg) . Blue(Xb.Yb.Zb) 

- '^^ c i^rS] aj^^. £ . Ws = (XSj Ys, Zs) 

2) CIE XYZ ^^HH <>! ^SVfe #3^21 #S 4i^t!-cl- : Wd = (Xd, Yd, Zd) 

3) ^^rS. ^®7)1^# : Wc = WdAVs = (Xd/Xs, Yd/Ys, Zd/Zs) 

4) ^^'S^ Ajj.g.^sq.s^ ol^-5>^ CIEXYZ^aI #^ojAj-sl RGB ^ J:(RGBo)5- ^Stbcl-. 

*S\£rZ. ^«h^l 2£t S^€cr. 

^«h^l 2 



l R °l 




ell cl2 cl3 




Go 




c21 c22 c23 




Bo 




c31 c32 c33 





Xd/Xs 0 0 
0 Y CIA's 0 
0 0 Zd/Zs 



bll bl2 bl3 
b21 b22 b23 
b31 b32 b33 
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^ b¥r ^ 3^^^ ^^r£5. >?}-i-<H^! RGB-to-XYZS] 3x3 *%Q°]3L. ffl4 *8 

£- ^ 3)2) -sq-frS. >fi«7fl^°l^, fl« ^3 4)2) eJ-tJI a^SS]- 3€^^-5. <?>#^^1 XYZ-to-RGB£l 3x3 « 

=r«M 2^ cf-g- <^«H 3^ Qo] i\^s] q°_3. S.M 7\^*}r\. 
t«M 3 



R 0 




all 


al2 al3 




R i 






a21 


a22 a23 




G i 


B 0 




a31 


a32 a33 




B i 



a>-§-*>21 -KJl £-^7} &-§- nfl, «B3 «Hs| ^f£t 4^*kH. on- cj^^i Aj-g-x} ^-^sls. 

£- °1» ^«fl TVM- .5LU|E1 f-°1M iL^aj o.s. A>^>fe Alj^i^l^tfl, 6500K)# AJ^SLsL ^^*>ol, A> 

-8"^ Aj [ S ^£5. SL^-?} SX^ t 7l§ ^-&H7> A>-g-*V A]j^- ES ^^^C^-jl Aj^^l}. 7l§ A^JES} 

£ 2^ £• 2]*!: ^^r£. *«-»S-«a-S- -g^aW fltb f5.-f^B«»14. ^ 2» #2^, £ 1<>I| £A]^ aJ]^ 

#3 Ajj^ E ^i^s) *^-g- Aj.^i*i ^is^-cf. 
^ 2» #2:*>^. <8-s-g- <a^5i- ^(^1200^^1), <a^« ^^(OCT)* 

210^7*1). cj-g-ofl, "lei H^g. ^S:S. #3 aHI ^ #5. ^3:5.* 7]&*.3. !k 

#^ 711^1^(^220^^). 

£ 4*r -fi- a]-aJ-2l*V «J ^aHH) n^. ^-&5L ^^3) ^Efll- Ajigs>7l fl^ 7fl^£o|cl.. £ 5^ £ 4<H) <fl^ ^ 

<Qi%/^ ^S.^ -B-SL^^l (^11- -&<H, 2000K - 14000K) vflofl ^AflsRr *V ^ «LS 7l^€ =r 7l§ 

^^r£(^l# I- 0 ! 6500K)7> ^^SlJl, i^l ^HM1 A>-8-^(Al^7»o)l A1J: s.^ 4500K)7> 

^^m. ^ 3.*] #*\«* "9 3S]fe as. <gAj.oi 7Wfe q&sioH 4^ Aij^7> 

^1 ali^^. , aitflSlt-g-^ , 71^ A!)^£l. { T }_{r } , Alj^SLl- { T}_{u } 0 d2l^ 

^ ^ { T}_{i } oil tfl«r -ai^JE. { T}_{t } tt 4* ©l*^ Tfl^ ^ Si^. 
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^SH4 4^ £ 42] <ys| cfl #3 q^s. #3) ^ ^&°.3. ^<=>]^. ^-8r£.7> *A£5L3] 2}cfl 

^512] ^51» 51 621- £0) Al~g-;4 *j [S. AJj^Sl* f^ilS. ^lix} ^r^. 4j£:51°fl tflsfl <£ 

^-&£21 2] cfl , 7l§ { T}_{r } , #Jr { T>_{u } e}- *JL, ^€:512] 

^iM r -. . *^ ^^-£2] ^cflil;^^, e} ±?o.#, ojsisi <yesj a^^s { T}_{i } <H) cfl^; #ej { T> 



5 

if< t, S: 7-,). - _-«- _» x ( r,- r m „.,> 



*i2l A>^> -MJL ^^£<>)1 7>^-7fl ^SVi^- ^ $I<}. £ 7* %2:S>^, £ 52]- til 



i=W. £ 2 » %2:S>^. ^I220^7^)fe ^-Sfl^ o_g_, <y ^ 4| 7 ]§ ^^r£* HlJJIsf^ ^ ^ Jl(^l222^- 

7)1), n a]-7V OJLtt ££-*l2l ^s>i(^224ti-7^1). ^ n^-ef, ^>7> 0^.4 H^uf ^2-^ 

*>7> oa.cf ^ q^oH cfl«fl, 4 S£^r <^*H 5« ol-g-Sl-ol #^ ^el 7^1 ^^(^226 £r 228^711). 

4-§-°ll, Tfl^ #^ ^ ^ll210^]oflAl Ajj^s. ol^-^ ^^-Tll^l- ^}JL, 

^«-7fl^'?Vs- #^ S ^«:t!-cl-(^l230^7^)). o) aj-g-S><H °J^- cllolE^ 



tW, ^l220ti-7fl<Hl^ ^^rS( { T}_{t } )» ^A}-^- ^L, ^-7}^ Hl^l^ ^» 

£ 2)^ #3 ^l^r£( { T>_{t } •)» *l-9:« ^1^ §>fe =r«h^ 4 £tt 5# «>l-§-*H 

C]^ >3-^7l) Sl-71 ^SflAi HlAj^ « 0 V^-1-O| 2)^-^ ^ *XZ}. oflS. -g-cH ^S)-^ 4 t£i=. 50, ^^ofl ^ ^ ^-^ 



{T}_{t} =scale*{({T}_{nor-o})>^{P} +offset 
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{T}_{nor-o} tt { T>_{t } 21 ^ fl-^- (normalization) ^2r°H, <£^, ^ ?fl ^ (scale) 2r .2.2.^(offs 
et)^ Ajj-g-^o] ^Efl i3|^SSl SBl-g- flfc gMt}. 



■¥-(20), aJ) -£:51 ^MHr-OO), ^ £?t 7)1^ 711 (40), * frS- ^ (50) ojcf. t^lA-j *J 3<gAj. 
^TVM- SL^ei ^ ^HiAi ?)«n *r-g-s|fc fl ^£51 ^-¥-(2 

0)fi}- aJ)£51 ««*(50)4 «fle|3=l-. q ^-¥- (20)^ fl*l«5HM*1 °§^°% 3=^2] aj^^ ^s>cl, 

^4 £-51 ^-¥-(30)Sf AJJ-g-S. ^^-711^ 711^(40)5. iLxfl^cf. 4| ^5: ( 30 )^ ^fl^ ^2] 

^ *r**r tfs ^ -£--£(60)* "a^^-i. n l&l ^ -frS. Aj-Aj- W£(.70)<% nJ-eJ- ^'Stf^ -=-5. 4| ^£ 

* ^^r^, fc^-tfS] ^-S. ^ £-5L^r <Sl| ^«:7ll^ 711^(40)3. Slfl^lcf. >a)^£ >fi«-7fl^ 711^ ( 

40)*=r -Slj^rS (20)^1^1 ^ <8-*Sl 41J £-£.<4 Al^Si A).^ (30)°fl^ 33€ #3^21 -3-5. 

.£#21 «i«;7ll^» 7flti:«r^, =l ^^rE (50) iS. iL^i}. ^£2. (50)^=r (10)* °J 3 

o.S #J1, #*!.a_s. 7fl^«- ^ £:51 «±«-7ll^ TflApjL (40)3. ^ ^^^0^ <yej ^Aj-ofl cfl^. 



S. 10-R- £. 9S1 £*#*M ^-g-slfe ^A^rS. &&>&^Sr *r£-S. *£<>1 JL 5flCr. ne]3., £ n£- it^ 

ofl ttj-= ^^£3] i^-§- iflSL^ §J.J=. Ajj.g.jE ^«;^Efl2l 2. cf^ -a -a-°l^ $X^, S. 12^ £. 1121 ^ 

^E^^^Efl°ll ^-g-Sl^ ^!)-8rH«- V^SLS. AHJ-A^lfe 7fl^*JiolJi sticf. tcf^ 71^^ 

E 1321 ^^SrE ^Efloll ^-g-sq^ ^^rJ£# -ti^ A^a) 7)^ 7H^-§- ^0^1 o^rf. ^fV £ 15^ -H- i4 

^Aj-o^ =?.Qig3. q^s. #%.o] ol^^l £ s. ^^^EflSl SE, cl-# ^Hf »i 0 l3t 5an. 

«>l*M^fe S. 11 5. 16* #^>c^ £ 10-g- Ai^^ 



^«r« ^^(100)^-^. al7lAi <y^£]^ ^ajo.tv =^1 <y^£l^ <^Aj.^ H^olcr. n 

^ofl <y^« ifl«- ^-&E# ^^(llO)SVTfl ^tq-. a^^-s. ^ o. ^-vflm^ 1999-50596<H1 7^M * 

^ofl ^.e} ^ o^d-. n ^ofl a^^s.<4 nie| 7 ]§ ^ AV-g-^l- a^ -sfl^iES <>l-g-*M 

^Aj-o^ A^^s. ^A>( 12 0)«r7ll «cf. olnfl ^ a^^. £7 1- a}^-7\ q&Z.g. A>Aj-^ nfl <?] OJ ^^Aj-^ ^ 

Ajj^. £1 . 7l - AJ)^ E -. ApS-Al^l ^ AVAj-Al^ #^<gAj-c^ S. S 4l|*£?fit-fr ^5>7fl ^Cf. 



°l*M^fe S- 11 Ml^l S. 16* %3:e>^ ^]o(^ ^-g-Sl^ A>Aj-«j-^^. AjAj^oflAi 
^2. s-^^. iflE^- A>Aj- e >^. wj-^ol4. £ noJH oIe^ ^ofl n^a Afl-a-£» 

Al?lfe ^Efl7> £A]£1CH fl.^. °le1^- ^^2] AJ1^. £ ^^Oflfe £ 12<HlAi a.<>lfe ^1^ AVAj-^fl;)^ £ 16 Ofl 

Ai JiOlfe AfAj-O] 7fl ^ol ^^-f] ^ 

3. ^ 7 1§ aji^. £ a.cf ^h.711 ^ ^Tfl A>Aj.s> fe « 0 ^o]cl-. £ i3°ll^ oleltb ttr^- ^-SrHl- ^. 

«rAl?l^ ^Efl 7 l- £.Alsl<H Sfl^, olEl* ^Efl2) A^^. £ ^«;Oll^ E 14°flAi iLcl^r Ai^ A>Aj-2l 711121- s. 16°)lAi 
iL«lfe «1 -a* ^21 7 fl1ol ^ ^^r. 

£11£^E 13<HlAi iL^Xl^r A]j^£ A>Aj-^ ^ o. d-^-Jif ^cf. 
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2) 7]^ AJ^Sl Tr# 3*fl€-tK 7lS ^|-S-3E Tr£- ^ -g-£Sl i^-fr iflHS. ^o^fe Af-g-x). 
D65(Tr=6500K))A.sL ^3 3 7} uf ±,g. ^^Ia] #*1oJM A]^S>fe Al"g-*>7> 7l$ ^-frH* <gJ8*Hr 

3) 71$ AJj^S Tr&-Sr ^-BrS. Tu&<L3- ^WVJL, =L S]2) 7]& q&S. 7\Q <y <*j Al] 

?r5-¥7 ^ «l*i^ y <HHl m-e^. AVAj.^ Aj] f£ Tt f <g fee]-. 

-^S. S^SV'fi ofeflSl- £4. °17.-|, £ 11°IH<2]. £o] S^*V a]I -g-^o) ^-g. xfls.s. A>Aj-*>^ uj-igofl ^ AJ-AJ- 

«<H1£: *r*M 754 £ol 7>^-S>cf 

7 

T '~ 2T X T '~*~ 2 



<^7lAi ; { T }_{i } ^ 0 d^^^-Sl { T}_{u } ¥: >\$r7\y\ #5-*}$= *H-£r5L£. <y^*V { T}_ 

{r } ^ 71 $(#3i) { T}_{t } ^ f^^l s-a ^-grSl- M-E^cf. =L$5l^7} ^Va) 7 ofl 14= A>Aj-o] 

^l M-eJ-^H ?jo| £ i 2 o)cl-. s. 12°\]*\ CD'S 3]^i^r "a^^^ #3 < 3*?H1 ^^-ol oJifLo^ixj 

&tt 5*1 1!" 5i 0 l^., ©Si 21^^71 (Dsi ^-i-Tr^TuTj-Sl H^^-^Ajo.s. Al ^h 0 >§ 0.5. ^) ^a] ^ ajAj 

SI 711-711- 31-Tfl S^, <y^^Aj-o 1 y o. AJ ,^. £ ,3^3. #^^Aj-ollAl fe Tu# 3"8: ^ 3 ^ 5. ^(JSfft) 

^l7lJl Slfe 31- Ji°l al $, "33* SI 3*8 Til«\}*\ Ti2^l2l >S$H1 cfl-8-^l-fe A>Aj.^. Al7l 

71 #^^^S1 Ajj^£ ^^fe Afl^oil- ^Aj^o] JJ7^^.o| Ig^Olxlo]., ^-^0,1 ^ H^^T ^1?! ^Ife 

<%^-2) AflS.^31- 7>S ^^o} Jii^^s. $}• ^ S^cl-. 



Cf-S-^S, £ 13<>fl^i^ 71$ Aj^tE ^ST)) ^-7)1 AfAj-^ Wj-^ofl ^0]A^ Ai^ A>Aj- Hj-^ ^^j-A] 

^•^1 7>^-*Vnl-. 
8 

( {T}_{i}> {T}_{r» ^1^ 



D J"^ ( {T>_{i} = {T}_{r}) 
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t, 



{ T }_{i > *r <y^^^-2l AJj-frSl, { x} _ {u } A>-g-^>7l- ^j£*Rr <tm?!}: *A-&5L, { T}_ 

{r } ^ 7}&{%3i) ^f£,lT}.{t } ^ #3<3#2] ^5L, { T}_{nor-o } *r Ajj^^^ofl cfl 

*> s-S Ajj^s] ■ ' — -si ^ { T}_0 } > { T}_{r } $J °J dl-frs. lifl* 3ffS*«, v+ 

'{T>_{i > < { T}_{r } $J in <ys|<g^ ^» ^fl-sj-tt St* M-El-ifljz WrlCl] ^>m«,., s] # 

^^£21 Sli&.r.. tt #sj«8-3J-sj -q-frlESl Jftflat.r*. ^ #^<S^ *H-£s.s\ J^tf-g- M-E^cf. 



q-S-S- £. 15°1H<q. Hl-td^ Ap£ ^ s>) t* ^(power functional 2]§W tflsfl ^$-cf. o| H ]^1 
>M-tf 11 5- 13*IM Jiol^ 344. <g7l^S|] Al~§-^ ^ flr*. 

*r*M 9 

if( {T}_{i>> {T}_{r}) 

T - tgrTj T =[() i| 



MMriW' = (max[/ /w (r mjl _. < ,a)]-min[/^(r ra:t ^, a )]) 



else if( {T}_{i} = {T}_{r}) 



^HS-Sj ^"2002-0079348 



nor({ II nf (/,-( r^.°)-°in[/ y -( t-^,.)]) 



7 » — C y 'w- 7 mln^) X ""rfpo* C '''mffl^cd) ' 7 minx 



^H, { T}_{i } H ^€ ^£5L, { T}_{u > tt *\%A7\ 4iJ^Rr 4|*Ea ^^^v { T}_ 

{r } £r 71^(^-2:) '^E,j[TUt } ^ #«?<5HJ-S] ^rS. -q-frJE. { T}_{nor-o } #3<3-#2] ^SL^SHl nfl 
H- ^-S *ff#?fc r -"* *=r { T}_{i } > { T}_{r } <H °fl AJj^JE gJt^- 14 

{ T}_{i } < { T}_{r } <& ^ ^^S] St* M-^iflJil '^Wl ^ T mm, $] ft 

-*S1 -Uj^£2l %±&. T — * #3^3 ^tflS/*. ¥r #3^^ A^SS] 3^ft§" ^Eftfll^, alph 



«r*W 9°fl A 1 alpha > =1^1^, alpha = l<d ^-f ^aV£ ^4 ^ SiJl, alpha =291 

2*r U-^*H Sjt!- A^-fr ^ alpha S] fto] 3. ?1 i+3-tR7|| ^cf. 

9°fl^1 Tr=Tu.£. 4| i^* A}^-*}^ ^Jo] 7 r ^-*H Tr# <3SjSl 

: 6500K) °-3- ^^o_S.^ q fi.t* ^s.7fl &7)} %o) 7}^^. S. I5¥r <*r*\ A 

*1 &tt VV ^ SL^l- < 97l^Sflc^elul-y^ tHrM-I- *l*r (exponetial) , (logarithm) # 

Al^-a°l^-(sigmoldal) %Hr, 7l~$-Al<iHgaussian) th=r Sit!: AHJ-.E. t &<=r. 

^ A)-^- « 0 V«^S1 Wl^^^ ^7)1 Af-g-^V #31 f^JjlS feo] Jlx]- #^ ^ 

SI 2ji&2r #3 ^ ^r£S] a|tH{Jt-g- 3:^8 *H ^S>fe "S* ^ £ OH] Cfls^fe £ 4°1H n 7fl^* £ 

Al5>i 5fll4. 

s^nv £ 16o)1 ^ufl ^-o] ^-^^ ^lYSLsL q-¥al 4 ^-^S. ^ £51* ^e.7fl A^s>fe ifj- 

nfl A>^-Sj^ ^^r£^ ^cfl ^£ K# A^if ^ 106/TSl- ^ i?fl^* Af-g-^^ 
reciprocal megakelvin (MK - 1 = 106K- 1) * A]--g-^- ^ ojcj-. 

cfAl £ 10* ^S><^, ^Sr ^^^>y-o^ s. S 7j|AV$. «a^<^^Sl ^^8r£Sr #^^^S) 

Tfl-tl:-^ (40)°1H ^^g^cf. <a^S. ^-S-SI ^ ^r£# Ti , ^-i * Tt ^ nfl ^ ^£?V ^« gj^. Mc^ 
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■ 

^. Met <d*l "a^^^-si ^ q^s. u ^g^^ s. K q^^6\] sfl«3-^ ^£ 

* *W 31<+s r ji ^-si^s ^ cm xyz -g-^^is zj-z}- jjiofl 41 aj^s. ^ o l-g-*l- 0 <l <y ^ 

<8-tt ^ .#3^3 Sfl^ itgo^ -g-^-( CO ne response)* ^jL. ©1» **H Met T^th 

<r«Hl 10 

if( 1667K=T< 4000K) 

jc=-0.2661239^^. -0.2343580-^ +0.8776956-!^- +0.I7991C 

if( 4000K=T< =25000K) 

io p io 6 io 3 

^--3.0258469-^- +2. lO70379-^i- +0.2226347-!^- +0.2403S 

■d^x=0.38405 

y=3.0817580{x} /s {3} - 5.8733867{x} ^ {2}+3.751 12997x - 0.37001483 
^>2t0.38405x< =0.50338 °]&, 

y= -0.9549476{x} A {3} - 1.37418593{x> A {2} + 2.09137015x - 0.16748867 

y= - 1.1063814{x> A {3} - 1.3481 1020{x> * {2} + 2.18555832x - 0.20219683 

*r*M 11 
X=(x/y) 

Y=(y/y) 

Z=(l-x-y)/y 

{T>_{> tt *a-*( , a^ < g>s-a^*^«a-s-) o i^si q-ts.. {x>_o , { y>_o , {z>_o ^ <gai 

(^^-tf #3<3#)°1H2l ^JE^ CIE XYZ #*Ht*l# W&t±. 

<8#Sl q Ti , #3<3^ -=r£ q -PrSL Tt tfl«B zj-zj- ^>Sf*m ( Xiw . Yiw , Ziw ), 

( Xtw , Ytw , Ztw )E* sf<3 <a 3^3] #*H=i*lSf *3<34-S] tf*^*^^ ^-7}lfe- cf-g- 125+ £4. 

12 









-1 
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0.895 1 0.2664 -O. 1614 
-0.7502 1.7 135 0.0367 
0.0389 -0.0685 1 .0296 



0.9870 -0.1471 0.1600 
0.4323 0.5184 0.O493 
-0.0085 0.0400 0.9685 



O 
O 



<^?}*] { X>_{iw} , { Y}_{iw> , { Z}_{iw> tt <g^<g#3 41*5= { T>_{i } °fl tfl*fl ^ CIE XY 

Z { X}_{tw} , { Y}_{tw} , { Z}_{tw> ^ fl^^ { T}_{t } oil *W C 

IE XYZ v+^Vfl^. IE?V { R}_{iw} , { G}_{iw> , { B}_{iw} ^ °d ^ <g^]^ *fl^ ^ ^ ^$1} -g-# 

(Cone response)* M-EfifljL, { R>-{tw> , { G}_{tw> , { B}_{tw> *=r t^^iHM ^ 2^ ^#*H *^"(C 
one response)* M-B^A*} ^MMl ^r*^ ^ 13°fl S1*B>*1 ^ ^ flcK 



4^*1 13 









A' w / rj 










J3 „ 






Z / Y 



<^7l^, { R}_{w} , { G}_{w} , { B>_{w} tt ^2] *\ ^ ^*\] -g-^CCone response)* ^-Efifl 

^. { X}_{w> , { Y}_{w> , { Z}_{w} *r <3S) <%^$\ 4\£5. { T}_{} °fl cflsfl AA CIE XYZ #*>#*1« 

nelJi, ^^r£^ iJUHJfl Mc^ ^4 #,2. ^t)-^ i 4 ofl ^ ^ ^cf. 

14 









-1 












nr?r> 











(140)^)^ #3<^^o.S ^^-g- #3(150)*>7fl ^cf. ^^.E. ^^^(i40)-fr t^g-s] ^^i] 15 vfl^l ^«H=] 
20* °l-8-*M ol-¥-<H^l>ll HX\ RGB ^!Jl# CIE XYZ.iL ^$5>J1 XYZ ^ *?H*1 ^*£^> 

Tll^r* aJ-8-*M *^<3^2l <8#-§- ^^43 XYZ» RGBS g«r*M #3 <£fecj-. 

<^<>] n 3.^3 ^ a* ( Ri . Gi , Bi)Hl- CIEXYZS^- «*H 5a^i nfl, <83 <3^H1 

cfl^CIEXYZ & ( Xi , Yi , Zi)* nf-g-Sl 15^ 4 s Sl^K 

*r«)-ij 15 







b^ 1 


&13 




r ^.1 






£21 












A31 


h32 f?33 







^-2002-0079348 



2.^- #3 <8#SJ z\ &±2] q &-§- ( Ro , Go . Bo )ef Ha, CIE XYZS. #^<£« =WH 5U^3. 7>^^- nfl, #^ 
^-<H1 cfltb CIE XYZ 4| ft ( Xo . Yo . Zo )S.-»M1 #3 <3^S} Sj-ia) q ftg- 162f €3« <^ 



( Xi , Yi , Zi )2f ( Xo , Yo , Zo )*H) cf-g-a] 17^ £o] l^^cj.. 

17 y 



c\ 1 cl2 cl3 
c21 <r22 c23 
c31 *32 c33 



2\ 



ell cl2 <?13 
c21 c-22 c-23 
<?31 c32 <r33 



A4, 



611 612 613 
621 622 623 
631 632 633 



^ 18^1 Mc^r 3x3 t 1 ^* ^JL Sii, -4^£r 3x3 



19 



19 



a 1 1 a 1 2 a13 
«21 a22 a23 
«3 1 a32 «33 



cl 1 cl2 c\3 
clA ell c23 
<r31 c32 c33 



61 1 612 613 
621 622 623 
63 1 632 633 



-r*M 20 



°^H, { R}_{i} . { G}_{i} , { B}_{i} "a3<84MH A &±.3\ ^^a, { R}_{o} , { G}_{o> , { B 

}_{o> ¥: •B^'S'IMM A ^^t\a, { X}_{i} , { Y}_{i} , { Z}_{1} r^^^l cHtb CIE XYZ ^ 

^ll&S: ^^a, { X}_{o} , { Y}_{o} , { Z>_{o} cfltb CIE XYZ ^^SM- M-e^e}. 

#6%X\ V}2). go] ^«"^(150)^r <%n <a^2\ q£:S.7} #3*8 #3 -=-jE ^ 7^£f <3^-g- 

^^l^lfe Jzf^olcf. ^^flA^lA^ 15 Lfl*l ^4)-^ 20°fl 2]sfl S^S]^ af^-fr 7]^ ^ ^-a-£ ^^o] o] 

^--H^lfe ^^S]-^ 0.14 ^-71 A ^"71 130^-^oflA-l ^^5]J1 oV^Bl- 20<H] SI m X^Slfe 
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V 
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7\Q *\$= ^ ^. ^-Tgs) ^.^ajoi ^oflAi «JHi4*i ^ ^^oflA-i ^Efls. ^ si*-§- oisfl 



<L3.*q, *}■%■*}■ A* Jr. Ajj^ £# D>^Al^3f o}-§-ei A^jS. C}^ AJ)^ £1 . ^V fe C^VS ^ SAj Cj^V ^-A] ^ ^ 51 

4. 



fS7l| ^-g: acq- ^Tfl *>7Hu)-, ^ i-QA. vfl^S. ^Aj-o^ ^M. AV^-^-O. 

3.**, ^S. 4# ^ ^fe ^^9} ^-^-1-* "Jl, A>^-AVoil s)^- aIJ: ^ ^-o. 



(57) 

1. 

q&S. $ A>^-A> A^ oj^^ Aj- 7 1 AJ)^^ nle| A^^^ 71^ ^ ^ 

Aj-7) Af^-Al- Als y] ^<L5i t^lfe #^ ^^r£-« #^ ^^r£ 7}l-t>^-; 

Aj-71 a].^-A> A^ Ajj^.g.o] A)-Aj. ^o)l e7S*V^ A>7l ^B.7\ ^<H^l£^-, <y 3 -aj^H* -H 
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V 
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& ^-8:i2l ^7] Aj-g-^V A}^ #7\M <$7) ^^r£7> £ <H £-!=-, ^7] <3 3 

31^8- 4. 

*3 °.S. ^^r£ 

* «Hg SL3. ^SL 
6. 

(a) <ge| <$^2] <3 3 ^5i» ^MjSRr #7fl; 

(b) *i| ojej ^vsj ^ofl UJ.BJ. ^j-7l ai~§-a1- ah j: 7l^s t^lfe # 

(C) ^£ ^ *3 ^£r51« ^1-8"^ *A£r5L ^«-7i)^l- ^S|-al, Aj-7) oj^ ^7) Ajj^£ tt^^nVS. 

All6lMl 5U°H, ( b ) ^Tflir 

^^^7} 7l# AJ)^. £ Jit} a7 iM- #0. ^ o.^ ojg| Aj]^^ ^cH^oflAi Al~g-*> Aijr Ajj^. £# & ^ OJ^ ^ 

^-8r£?V 7l§ Ajj^ £ j^t} SJvfr ^-fofl^ AV-g-^ Ajj^^^A-l oj^ AJ)^.^ jji^t ^ 7]§ Ajj^. £ 

8. 

^16*J-^1 XiolAi, Aj. 7 ] (b) I^Tjlfe 

^-&£7> 7l§ Ajj^. E ^ a7 ^q. ^ ^^.ollfe ^£.£.0} ^cfl^oflAi A^T.). Ali n« OJ 
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^T^J- 9. 

*1)6*<H1 5*^, ^-71 (b) #31^ ^-71 #3 { T}_{t } )» Tfl-tlrt!- «^r# 3-8-*H «1 Aj ^ 3 -2.sL 

3# #3 { T}_{t } ')» *l-ft*h? 3-§- f^!l£ ^-8r£ la**^. 

St 1 * 10. 

*06# ifl^l ^19* ^°ll <Hi=. ?V *J-Sl ^-g: ^-ff^^l ^Al7l7l flfc HS^-fr ^^S. £}-§- ^ Sife 7l 

Al-g-T-l- ^.31 ^^:£7V H>^^ #e) <8#.Si3. "S^-sRr €«r#*H SH*1. 

^"71 q-^Z. SUM] 4^ 7l^S><^ ^-71 -=-3. ^fe #3 "S^A S ^"7] <3 5) <JjA}-^ ^«-Al7)fe ^^-S. 

12. 

^1 1 1 *J<H1 & ^ A} , Aj- 7 ] Ajj ,£5: A}Aj- 

71) 71^ ^^-£1- ^^S>fe 3* ^-^J 
^T 1 * 13. 

^1 1 1 W 51 <>1 Ai , -#71 ^ ^J£ A>Aj- »^ 
^T 1 ^ 14. 

^11 W Si<HA-1, A>7l ^-8:£ Aj-Aj-Jf^ 

71 t-^^Aj-o^ 3_ K AJj^ E ^. Al-Aj-Al?!^ £^J°S SRr ^^r£ ^^-^1. 
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^T 1 * 15. 

*ll 1 1 iHl 5fl°W , ^7] 

16. 

^^-■^ 17. 

^ll^-oll 5a«H^.-S-7l AHHffe 

S-5Jt ^ ^ ,J o V ^« ^S>JI, ^^^-^2] ^^-£^0) i^-Sjfe ^TVofl tfl^ ^3 7)^ ^SSJt, Af-g^V # 

18. 

(a) <a3 <3#2) ^3*Rr #31; 

(b) "8«l<8<g-£| AJ 1"&51 « A V-8-^V ■a^^-ji. niel 7l§ Ajj^. £7 > A^v^ofl 

£.# <??Tr #31; 

(c) «U3 AJ I^£ *2 #3 ^5.* ol-g-^H ^^r£ #«-31=^» ^*Rr #31: 

(d) ^"71 ^£-51 -SSMl^l 7)3^}^ Aj-71 t^^^s. Aj- 7 l oj^ >g^-Al7|ir #31# i 

19. 

3U8*8°fl stl«H<*l. ^8-71 (b) #31 

<a^^ ^V-g-7V A-IJr ^^-S. A^VS.^ 7l<£ <S*£-5=* Ht^fe «a^ < 8^ ^ ^ 

31 7l§ <0|££» -g^Rr #311- Ci S^Rr ^-fr S^IO S ^^8r£ SSMhlj. 

3^J- 20. 

3U8*<M] 5a «H ^1,-871 (b) #31 

* ^^1AS SV^- ^^wj-^. 
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3^*21. 

m0^°\] SWUM (b) #7)1 
4}-fr5L tfi^'g. 

^t 1 * 22. 

^ii8^i 5a<H^, -a-^i ( b ) ^Tii^ 

23. 

SU^i, ^-71 (b) #7fl^ 

71^ AJj^Si Si* * ZkSLS. M-^r 5H1 «1 31*1-51^- ^ ^^ji, 

"413 ^-SrJE &0] 7]& ^S. Zj-Tiuj ^ ^oflfe AJj^iE SH]Ai oj^ Afl^^ 2)^-2- « #-g. 7 1 § 

-uifrSi <a«-«<H]. 

ll^ty 24. 

^122*^1 (b) ^lfe cj-g- ^^1* ol-g-sf^ ^-71 i^<3^-3 ^ ^^rS({T}_{t})« 31^*1-^, 

if( {T}_{i>> {T}_{r» . 



1 at C ^max-«or>/) ma; 



if( {T>_{i> = {T}_{r» 
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1 1 mi -new--/ 



7", (r.-r 1Id ,„)x/ w (r B 



-,>-«- 7"., 



{ T}_{i } *r •a^-a-Sl ^^rH, { T}_{u } *t A}~g-7> tfjr { T}_{r > ¥: 7l§ ^S., { 

T}_{t } *=r ^SL { T}_{nor-o } ¥r -aj-SrE'gii'Hl eH*V -Sj-S. Wi 

^ { T}_{i > > { T}_{r } <a «fl <y ^ 5J: WP. '] ^'wr( 7> OJitJ- 

37^ £ji iMcf a^U- «-^^<y^- W. tt { T}_{i } < { T}_{r }$)."! ^^^^ 



mi 



4j£r5LS} 2)iSt M-E^-xfl^ ^-^^-S 4)£-5i SftiMi. 



^T 1 * 25. 

^118*^1 floW.'iM ( b ) £7fe 
^^J- 26. 

^125^1 (b) #7flfe 



/ wk ^nax-flor-i' a ) ( ^max-mr-i) 



<?]Sj ^£.5= gjol 71$ ^j-^S. &J±q- 2J-T]uf ^-foflfe 
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10,1] 



(/_( r ..b^-°)-niin|/^.( 7- na ,^„g)]) 
= (niax[/_< 7' rtlu „.„a)]-min[/^.(r^,^,„)]) 



s. ^o) £ ]^. B0 '(/ fg ,( 7 '^,a); 



{ T}_{i } «a^<8^ ^€ *l€-5=. { T}_{u } ¥r ^11 >q*H. { T}_{r } *t 7]& 4\-£S.. { 

T>_{t } tt ^£r51, { T}_{nor-o > ¥z ^Sl^^Hl cfl^ S-S. d|£:£Sl ^tM-S. "mm* 

^ { T}_{i } > { T}_{r } <& «fl "a^^^-S] ^£51 g*]*. ^fl^ St, *r { T}_{1 } < { T}_{r } $1 «fl 

*r #^^^"21 ^^S2l slcflU:/™ ^ ^cg^o} Ajj^o] Jlift, alpha ¥: ^tf^S] 31^# i+Ej-ifl^ 5j-§- S.^ 



27. 

*fll8^°ti Sfl<H^. (b) #31^r 

* WS^* Dial ^^S>i, <$^<§^2\ ^£r5L&°l a^Sl^ -^7_H1 cflsVol ^« 7l§ 

i « ^tjna* 21-8-^ ^7i <y ^-71 #^^^-21 ^^aia AHwifc ^ 

^tF* 28. 

^18^ sa^^.^i (c) 



(cl) °d^^^-el ^£r£. « *^^^2l -=-j£ 4\-£5.<H sWRr -*7l 4)51-1- CIE XYZ 

^^l^lfe ^1; 

(c2) #7] <«M^*|# ol-8-SW ^71 «a^<3^ « *^^^2l ^*}JL, ^7} tt*tt<% 71 ^-ft 

^^29. 

*fl28*<Hl ^o^, (cl) ^Tilfe 
if( 1667K=T< 4000K) , 

i-^.2661239-p-*2343580-p-+0.8776956-^-K).l7991C c i 
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else if( 4000K=T< =25O0OK) , 

x=-3.0258469-l^ +2.1070379-1^ +0.2226347-^ +0.2403S 



,=.3.025^^+2,070379^+0.2226347^+0,^ & ^ y] ^ ^ ^ m ^ 



^^30. 

*fl28*cH 91°]^, ^7] (cl) ^7)1 
if (x=0.38405), 

y=3.0817580{x} A {3} - 5.8733867{x} * {2} + 3.751 12997x - 0.37001 4 83 <>1 jDL, 
else if (0.38405x< =0.50338), 

y= - 0.9549476{x} * {3} - 1 .37418593{x> * {2}+2.09137015x - 0.16748867<>1 Jl, 



otherwise, 



y= - 1.1063814{x} * {3} - 1.3481 1020{x} * {2}+2.18555832x - 0.20219683^. 3 ygJH 7l^^ <#7] 4\ 

JE» CIE XYZ <g-*H?*l3. ^^lxr #^£.3. ^ ^«r a c v ^. 

^31. 



^128^1 Sl^l, (c2) #7)1 



f 0.8951 0.2664 -0.16141 
-0.7502 1.7135 0.0367 



^t 1 * 32. 

*U 18*41 Stl<H^. W (d) ^Tilfe 

<3 3 < 9'tfS] RGB5M: CIE XYZ3Jt-° JL W>]*\3L, CIE XYZSt-g- ^«:31^r« °l-8-*M ft^^ 

*E.q&E.£\ CIE XYZ t 1 * *1« i=M >S$X|^ #7] ^& ^-8r5L«- *«|«S*S.fi #7l °J 

33. 
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2£« 



ejq (in) 



100 

_L_ 



2E?1 1 



120 



110 



fie) 

net* 



-m (out) 



2 



200 



^e^(Ti) [ —2 



(Diff=Tl-Tr) 




ftai ^es(Tt) *0tt 
Tt=((Tma*-i -Tu) / 
(Tmax-I -Tr)) 

* (Tr— Tmax-i ) 

+ Tmax-I 



10 



-222 



220 

_J__ 





228 

/ 




6^ ^es(Tt) ?1tt 




"H =((Tu- 


Tmin-l) / 




(Tr-Tmln-l)) 




♦ (Tr-Tmin-i) 




+ Tmin- 


•i 



230 



J— - 240 
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3^ (400 - 700rori 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 



4 



(Tmox-i ) 



7ie ^es 

(Tr) 



(Tmin-i) 




(TO 



4(g£ (Tu) 



(Tt) 



5 



20O0K 30O0K 4000K 5O0OK 6000K 
-I 



7OO0K 12000K 13000K 14000K 
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